
RECOMMENDATIONSRECOMMENDATION 7
COMBINED ENVIRONMENTAL IMPACT STUDY FOR SEATAC AIRPORT AND

KING COUNTY INTERNATIONAL AIRPORT ENCOMPASSING THE GEORGETOWN

RESIDENTIAL NEIGHBORHOOD AND OTHER NEIGHBORHOODSNEIGHBORHOOD NORTH OF SEATAC

AIRPORT TO DATE NOT INCLUDED INCLUDE ALL AIRCRAFT EMISSIONSEMISSION IN PUGET

SOUND AIR POLLUTION CONTROL AGENCY MAINTENANCE AND INVENTORY

PLANSTATE IMPLEMENTATION PLAN

ENFORCE LAWSLAW PROVIDING THAT AN AIRPORT SHALL NOT DAMAGE THE HEALTH

OF PEOPLE NOR DAMAGE PROPERTY IN ADJACENT RESIDENTIAL AREAS

ENFORCE STATE LAW STIPULATING THAT AIRCRAFT TESTING AND MAINTENANCE

SHALL BE PERFORMED AT REMOTE SITESSITE WHENEVER POSSIBLE

PROTECT RESIDENTIAL ZONING BY ENFORCING INDUSTRIAL BUFFERS

PROHIBIT ENVIRONMENTALLY DAMAGING ACTIVITIESACTIVITIE NEAR RESIDENTIAL AREASAREA

AND THE PLAYFIELD

REQUIRE NATIONAL AIR GUARD OR OTHER POLLUTER TO CLEAN UP ARSENIC

PCBSPCB ETC IN OR NEAR BURIAL SITE SOIL ACROSSACROS FROM HOUSESHOUSE ON ELLISELLI

AVE S SAME POLLUTANTSPOLLUTANT HAVE BEEN FOUND IN DUWAMISH RIVER FISH

TEST THE DRINKING WATER FOR VOLATILE ORGANIC COMPOUNDSCOMPOUND AT OPEN
WATER RESERVOIR SITES BENZENE ETC HAS BEEN DOCUMENTED IN

DEPARTMENT OF ECOLOGY AIR SAMPLESSAMPLE TAKEN NEAR RESERVOIRS SHIELD

WATER FROM CONTAMINANTS

CURTAIL GROUND WATER AND WATER RUNOFF CONTAMINATION AT KCIA

MONITOR FOR VOLATILE ORGANIC COMPOUNDSCOMPOUND PARTICULATE MATTER AND

POLYCYCLIC AROMATIC HYDROCARBONSHYDROCARBON IN GEORGETOWN AND OTHER

NEIGHBORHOODSNEIGHBORHOOD WITH HIGH HEALTH RISK

KCSIIP4 34703



REDESIGNATION REQUEST AND

FOR THE

SEATTLE KENT AND TACOM

PM10 NONATTAINMET

PREPARED FOR

PUGET SOUND AIR POLLUTION

PUGETSOUNDAIR
POLLUTION CONTROL AGENCY

DAVID S KIRCHER

MANAGER ENGINEERING

206 6894050
18005523565

110 UTILON STREET SUITE 500 SEATTLE WASHINGTON 981012038

IFERESIFERE TRW MATETIAT

YOU REQUESTED

IN RESPONSE TO YOUR REQUEST WE HOPE

THE ENCLOSED MATERIAL WILL SERVE YOUR

PURPOSE IF WE MAY BE OF FURTHER

SERVICE PLEASE DONT HESITATE TO LET US

KNOW PI
ETI OCK9

FROM

JULY 31 1997

PREPARED BY

SIERRA RESEARCH INC

1801 STREET

SACRAMENTO CA 95814

916 4446666

KCSIIP4 34704



ULTIMATELY THESE EMISSION FACTORSFACTOR WERE APPLIED TO THE LATEST AVAILABLE TABULATION OF

HOUSEHOLDSHOUSEHOLD IN EACH NAA TO COMPUTE EMISSIONSEMISSION FROM RESIDENTIAL WOOD BURNING THE

TABULATIONSTABULATION FOR BOTH 1994 AND 2010 ASSUMED THE SAME RESIDENTIAL WOOD USE PATTERNSPATTERN

DOCUMENTED IN 1993 WOULD STILL APPLY THE TOTAL NUMBERSNUMBER OF HOUSEHOLDSHOUSEHOLD WERE INCREASED

BASED ON INFORMATION FROM THE CITIESCITIE TO REPRESENT 2010

SHIPSSHIP

PORTIONSPORTION OF THE PORTSPORT OF SEATTLE AND TACOMA ARE INCLUDED IN THE DUWAMISH AND TIDEFLATSTIDEFLAT

NONATTAINMENT AREASAREA RESPECTIVELY EMISSIONSEMISSION ASSOCIATED WITH SHIPSSHIP HOTELING AT PIERSPIER AND

TERMINALSTERMINAL IN EACH PORT WERE TABULATED BASED ON THE PORTSPORT MONTHLY DATA ON SHIPSSHIP DOCKING IN

1994 AN ESTIMATE OF THE HOURLY PER VESSEL FUEL CONSUMPTION PORTSPORT OF SEATTLE AND TACOMA

1995 AND AN EMISSION FACTOR PUBLISHED BY EPA BOOZEALLEN 1991

TRAINSTRAIN

DIRECT EMISSIONSEMISSION FROM LINE HAUL AND SWITCH ENGINE LOCOMOTIVESLOCOMOTIVE IN EACH NAA WERE TABULATED

BASED ON ESTIMATESESTIMATE OF THE FUEL USE AND EPA EMISSION FACTORSFACTOR BOOZEALLEN 1991 FUEL

CONSUMPTION FOR EACH NAA WAS CALCULATED BASED ON CONSULTATION WITH THE RAILROADSRAILROAD IN THE

REGION IE BURLINGTON NORTHERNSANTA FE UNION PACIFIC BEITLINE AND AMTRAK

ALLOWABLE INDUSTRIAL EMISSIONSEMISSION

EMISSIONSEMISSION FROM INDUSTRIAL SOURCESSOURCE IN THE SEATTLE AND TACOMA NAASNAA WERE TABULATED BASED ON

THE PMTO EMISSIONSEMISSION ALLOWED BY THEIR RESPECTIVE PERMITS THE EMISSIONSEMISSION INCLUDED IN THISTHI

TABULATION HAVE CHANGED SINCE THE LAST TABULATION IN THE PM10 S1P DUE TO PERMITTED EQUIPMENT

CHANGESCHANGE AND THE INCLUSION OF ADDITIONAL EQUIPMENT THAT WAS NOT PREVIOUSLY CONSIDERED

EXPECTED ALLOWABLE EMISSIONSEMISSION INCREASE SLIGHTLY IN 2010 COMPARED WITH 1994 THE ALLOWABLE

EMISSIONSEMISSION FOR ALL INDUSTRIAL SOURCESSOURCE CONSIDERED IN THISTHI STUDY ARE INCLUDED IN ATTACHMENT 6

AIRCRAFT EMISSIONSEMISSION

AIRCRAFT EMISSIONSEMISSION WERE NOT SPECIFICALLY CONSIDERED IN THISTHI EMISSIONSEMISSION INVENTORY BECAUSE THE

EDMSEDM MODEL DID NOT INCLUDE PMIO EMISSION FACTORSFACTOR FOR THE PREDOMINANT TYPESTYPE OF AIRCRAFT

BEING USED IN THE SEATTLE NAA AIRCRAFT EMISSIONSEMISSION WOULD BE INCLUDED AS PART OF THE PMIO

BACKGROUND

PUGET SOUND PMI0 EMISSIONSEMISSION INVENTORY
JUNE 30 1997

KCSLIP4 34705



TABLE

PM10 EMISSION INVENTORIESINVENTORIE

KGDAY

SEATTLE TACOMA KENT

SOURCE CATEGORY 1994 2010 1994 2010 1994 2010

SHIPSSHIP 15 26 26
NA NLA

LOCOMOTIVESLOCOMOTIVE 20 34 13 22

ROAD DUST 55 63 37 42 30 21

WOODBURNING 65 73 90 101 77 97

GASOLINE EXHAUST 105 84 50 48 30 17

DIESEL EXHAUST 223 64 122 46 45 10

ALLOWABLE INDUSTRIAL 2374 2427 4035 4238
NA NA

TOTAL 2857 2771 4372 4532 183 147

EMISSIONSEMISSION FROM OTHER SOURCESSOURCE WITHIN THE NONATTAINMENT AREASAREA EG INDUSTRIAL FUGITIVESFUGITIVE

SPACE HEATING AND FROM ALL SOURCESSOURCE OUTSIDE THE NONATTAINMENT AREASAREA ARE TREATED AS

BACKGROUND CONCENTRATION IN THE MAINTENANCE DEMONSTRATION THISTHI BACKGROUND

CONCENTRATION WAS ESTIMATED BASED UPON COMPARISON OF MEASURED AND MODELED RESULTSRESULT

FOR THE JAMESJAME STREET AND CENTRAL AVENUE MONITORING SITE IN KENT SEE APPENDIX

ATTACHMENT 2

THE WYNDVALLEY VERSION 305 DISPERSION MODEL WAS USED TO MODEL THE FIVE DAYSDAY
DURING THE WINTER OF 99394 WITH CONCENTRATIONSCONCENTRATION

GREATER THAN 70 UGLM3 ON AVERAGE THE

MODELED CONCENTRATIONSCONCENTRATION WERE 47 UGM3 LOWER THAN THE MEASURED VALUES FILTER SAMPLESSAMPLE
COLLECTED ON THESE DAYSDAY WERE ANALYZED WITH THE EPASEPA CHEMICAL MASSMAS BALANCE CMB7
RECEPTOR MODEL TO DETERMINE THE SOURCE APPORTIONMENT

TABLE SHOWSSHOW THE
RECEPTOR MODELING RESULTS THESE RESULTSRESULT ARE IN AGREEMENT WITH THE

SOURCE APPORTIONMENT PERCENTAGESPERCENTAGE DERIVED FROM DISPERSION MODELING IMPLYING THAT THE

SOURCE APPORTIONMENT OF THE BACKGROUND SOURCESSOURCE IS SIMILAR TO THE MODELED INVENTORY FOR

KENT THEREFORE GIVEN BACKGROUND CONCENTRATION OF 47 AGRN3 WOODSMOKE SHOULD

ACCOUNT FOR ABOUT 17 UGM3 EXHAUST FROM FOSSIL FUEL COMBUSTION ABOUT 19 UGLM3 DUST

SOURCESSOURCE ABOUT UGLM3 AND SECONDARY SULFATESSULFATE AND AGED MARINE SOURCESSOURCE THE REMAINDER

THE BACKGROUND CONCENTRATION FOR KENT WAS USED IN THE MAINTENANCE DEMONSTRATIONSDEMONSTRATION FOR

SEATTLE AND TACOMA AS WELL THISTHI CONCENTRATION WAS CHOSEN FOR THE FOLLOWING REASONS

KENT IS GEOGRAPHICALLY SITUATED MIDWAY BETWEEN THE SEATTLE AND TACOMA AREAS

IT IS CONSISTENT WITH THE CONCENTRATIONSCONCENTRATION USED IN THE ATTAINMENT PLANSPLAN WHERE THE

BACKGROUND FROM NONWOODSMOKE SOURCESSOURCE WAS ASSUMED TO BE 1520 UGM3 AND

27
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WOODSMOKE SOURCESSOURCE BOTH RESIDENTIAL AND INDUSTRIAL RANGED FROM 1877 UGM3

MAINTENANCE IS DEMONSTRATED WITH ANY BACKGROUND CONCENTRATION BETWEEN ZERO AND

THE DESIGN VALUES

THE BACKGROUND CONCENTRATIONSCONCENTRATION WERE ASSUMED TO REMAIN UNCHANGED THROUGH 2010 FOR THE

FOLLOWING REASONS

CONTINUED MOTOR VEHICLE FLEET TURNOVER WILL OFFSET FTITURE GROWTH IN REGIONAL TRAFFIC

VOLUMES EXHAUST EMISSION FACTORSFACTOR ARE PROJECTED TO DECLINE BY NEARLY 60 WHILE

REGIONAL TRAFFIC VOLUMESVOLUME ARE EXPECTED TO INCREASE BY ONLY 22
CONTINUED WOODSTOVE TURNOVER WILL RESULT IN FEWER UNCERTIFIED STOVESSTOVE AND HIGHER

FRACTION OF NATURAL GAS FIRED STOVESSTOVE AND FIREPLACESFIREPLACE WILL OFFSET POPULATION GROWTH

CONTINUED IMPLEMENTATION AND ENFORCEMENT OF WOODSMOKE CURTAILMENTSCURTAILMENT BURNBANSBURNBAN
WHEN PM10 CONCENTRATIONSCONCENTRATION EXCEED HALF THE STANDARD WILL HELP PREVENT HIGH

WOODSMOKE CONCENTRATIONS

CONTINUED IMPLEMENTATION AND ENFORCEMENT OF FUGITIVE DUST REGULATIONSREGULATION WILL PREVENT

HIGH DUST CONCENTRATIONS

CONTINUED IMPLEMENTATION AND ENFORCEMENT OF OUTDOOR BURNING REGULATIONSREGULATION AND

EXPANSION OF THE GEOGRAPHIC AREASAREA WHERE OUTDOOR BURNINOF LAND CLEARING DEBRISDEBRI AND

YARD WASTE IS PROHIBITED WILL HELP PREVENT HIGH WOODSMOKE CONCENTRATIONS

MAINTENANCE IS DEMONSTRATED IN ALL THREE AREASAREA WITH 2010 BACKGROUND VALUE AS HIGH

AS 82 UGM3 IE 35 UGM3 INCREASE

TABLE

SOURCE APPORTIONMENT FOR KENT

SOURCE CATEGORY CONTRIBUTION

VEHICLE EXHAUST 404

RESIDENTIAL WOOD COMBUSTION 373

FUGITIVE DUST 164

SECONDARY SULFATE 52

AGED MARINE 06

28
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TABLE SI SEATTLE DUWAMISH NAA PMIO EMISSIONSEMISSION SUMMARY 1994 AND 2010

SOURCE CATEGORY 1994 2010 DIFFERENCE

1994 TO

2010

EMISSIONSEMISSION PERCENT EMISSIONSEMISSION PERCENT

KGDAY OF TOTAL KGDAY OF TOTAL

MOTOR VEHICLERELATED SOURCESSOURCE

EXHAUST 328 11 148 5 55
RESUSPENDED ROAD DUST 55 2 63 2 15

TOTAL 383 13 211 8 45
RESIDENTIAL WOOD COMBUSTION 65 2 73 3 12

SHIP GENERATOR EXHAUST 15 05 26 1 73

LOCOMOTIVE EXHAUST

SWITCH ENGINE 17 28 65

LINEHAUL TRAIN 100

TOTAL 20 07 34 70

ALLOWABLE INDUSTRIAL 2374 83 2427 88 2
TOTAL PM10 EMISSIONSEMISSION 2857 2771 30
ALL SOURCESSOURCE

ADDITIONAL INFORMATION REGARDING TABLE SI

RELATED RGURESRGURE 51 S2 S3

PUGET SOUND PMI0 EMISSIONSEMISSION INVENTORY
JUNE 30 1997
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